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(54) SOLID POLYMER FUEL CELL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To improve productivity of 
a plate-with-rib by installing a pressing holding surface 
part where an electrode of a cell is pressed at the 
specified surface pressure and a non-pressing holding 
surface part where no pressing force is applied or 
pressing force less than the specified surface pressure 
is applied in the rib of the plate-with-rib, and forming a 
water holding layer for absorbing and holding a 
humidifying agent on the surface excluding the pressing 
holding surface part. 

SOLUTION: A cell 20 is pressed and held between a flow 
path substrate 30 and a plate-with-rib 40 on a fuel 
electrode side, an oxidizing agent side channel 312 is 
formed in a space surrounded by an adjacent rib 31 1 and 
an oxidizing agent electrode 22, and a fuel electrode side 
channel 400 is formed in a space surrounded by an 
adjacent rib 401 and a fuel electrode 23. A pair of 
manifold hole 111 and long hole 121 for supplying 
humidifying water of a solid polymer membrane, and a 
pair of manifold hole 112 and long hole 122 for supplying fuel gas are installed in an upstream 
part in the fuel gas passing direction of a frame body 10. A water holding layer is installed on 
the surface coming in contact with the fuel electrode 23 and excluding the pressing surface for 
pressing the fuel electrode 23. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The solid-state macromolecule type fuel cell which is equipped with the following and 
characterized by forming in the front face except the aforementioned press pinching surface 
section the water retention layer which absorbs and holds the aforementioned humidification 
agent. Press pinching of the cell which allotted the electrode to both sides of an electrolyte film 
is carried out by predetermined planar pressure with the rib of the plate with a rib of a couple. It 
is the solid-state macromolecule type fuel cell to which the humidification agent which 
humidifies the electrolyte film of a cell to the passage surrounded by the rib of one [ at least ] 
plate with a rib and the electrode of a cell circulates. The press pinching surface section in 
which the rib of the plate with a rib which forms the passage where the aforementioned 
humidification agent circulates presses the electrode of a cell by the aforementioned 
predetermined planar pressure The non-pressing pinching surface section on which the press 
force in which it does not result to the aforementioned predetermined planar pressure or it does 
not carry out a press operation acts 

[Claim 2] It is the solid-state macromolecule type fuel cell according to claim 1 which the 
aforementioned water retention layer is formed in the rib side of a plate with a rib at least, has 
the step in which the rib crowning of the plate with a rib concerned was dented partially, and is 
characterized by forming the aforementioned water retention layers successively to the step 
concerned. 

[Claim 3] It is the solid-state macromolecule type fuel cell according to claim 2 which the plate 
with a rib of the aforementioned couple is arranged so that a mutual rib longitudinal direction 
may cross, and is characterized by preparing the aforementioned step in parts other than the 
intersection of the rib crowning of a plate with both ribs. 

[Claim 4] The aforementioned water retention layer is a solid-state macromolecule type fuel cell 
given in any 1 term of the claims 1-3 characterized by the bird clapper from the material 
containing an expanded graphite. 

[Claim 5] The weight ratio of the phenol resin which the aforementioned water retention layer 
consists of a charge of an admixture of an expanded graphite and phenol resin, and is occupied 
in the charge of an admixture concerned is a solid-state macromolecule type fuel cell according 
to claim 4 characterized by being 10% or less 1% or more. 

[Claim 6] The plate with a rib with which a water retention layer is formed is a solid-state 
macromolecule type fuel cell given in any 1 term of the claims 1-5 characterized by being resin 
mold goods. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the solid- 
state macromolecule type fuel cell to which power generation is performed about a solid-state 
macromolecule type fuel cell, supplying a humidification agent with either [ either / both or ] fuel 
gas or an oxidizer. 
[0002] 

[Description of the Prior Art] A solid-state macromolecule type fuel cell is the plate with a rib of 
a couple with which two or more ribs keep a predetermined interval, and it comes in parallel to 
allot the cell which a fuel electrode is allotted to one field of a solid-state poly membrane, and it 
comes to match for the field of another side an oxidizer pole. The cell unit pinched so that the 
rib concerned might counter is made into the basic structure, although put in practical use, the 
laminating of a majority of these cell units is carried out, press pinching of the layered product 
concerned is carried out by the pinching member from the direction both sides of a laminating, 
and many are constituted. 

[0003] And space formed between ****** ribs on the fuel electrode or the oxidizer pole is made 
into passage, hydrogen is supplied to the passage by the side of a fuel electrode as fuel gas at 
the time of operation, and the air (02) as an oxidizer is supplied to the passage by the side of an 
oxidizer pole. At this time, in a fuel electrode, hydrogen is divided into a hydrogen ion (H+) and an 
electron (e~), and an electron (e-) flows to an external circuit toward an oxidizer pole through 
the solid-state poly membrane whose hydrogen ion (H+) is an electrolyte. On the other hand, 
oxygen (02), the hydrogen ion (H+) which came from the fuel electrode, and the electron (e-) to 
which it came from the external circuit will react, water (H20) will be generated on an oxidizer 
pole, and electrical energy will be obtained. 

[0004] That a hydrogen ion passes a solid-state poly membrane, and goes to an oxidizer pole as 
described above It is because it has the property in which a solid-state poly membrane makes 
the hydrogen ion (H+ (XH20)) of a hydration state penetrate alternatively (diffusion). This sake, 
The method which moisturizes a solid-state poly membrane by humidifying and supplying fuel gas 
from the former to make a solid-state poly membrane moisturize, Or by supplying [ both ] fuel 
gas and water to the passage by the side of a fuel electrode separately, and making it circulate, 
while performing efficiently the supply of fuel gas and the moisturization of a solid-state poly 
membrane to a fuel electrode, the method which can also perform cooling of a cell is adopted. 
[0005] Moreover, conventionally, the carbon porous body is used for the above-mentioned plate 
with a rib, because of the porous body, water absorption maintenance of the water is carried out 
on the front face, and improvement in the moistness of the whole solid-state poly membrane is 
achieved further. However, since the process to which a plate with a rib is made by paper making 
of the carbon fiber chip being carried out first, and it hardening by phenol resin when producing a 
plate with a rib by the above-mentioned carbon porous body, and making a sheet, carrying out 
the laminating of this, calcinating the layered product concerned, and obtaining the plate of a 
carbon porous body, next generally carrying out cutting of this plate is taken, there is a problem 
that mass-production nature is bad and becomes cost quantity. 
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[0006] Then, a plate with a rib is fabricated using metal mold from the admixture of a graphite, 
carbon black, and a resin, plate material with a rib is manufactured, and forming and creating a 
water retention layer with the material which has absorptivity, such as an expanded graphite, on 
the front face is examined. Mold goods which described forming a water retention layer above 
are because the water repellence in the front face becomes high and water retention is generally 
lost, since the organization becomes precise. Moreover, since there is a possibility that a part of 
passage may be closed by the water which flows that, and the flow of fuel gas or an oxidizer may 
be checked when the width of face or depth of passage of fuel gas or an oxidizer is narrowed, 
and the front face presents water repellence, there is also the purpose of preventing this. 
[0007] Since a plate with a rib is created only by making a water retention layer by this form in 
the front face of the fabricated plate material with a rib, the mass-production nature will improve 
as compared with being manufactured through a cutting process. 
[0008] 

[Problem(s) to be Solved by the Invention] By the way, when creating a plate with a rib as 
mentioned above, from a viewpoint of moisturization of a solid-state poly membrane, it is thought 
desirable that a water retention layer is formed all over the. However, by prolonged use since a 
water retention layer is elasticity, when it forms in the whole surface, since the press which 
pinches a cell by creep deformation falls and contact resistance increases, a cell performance 
will fall. 

[0009] this invention aims at offering the solid-state macromolecule type fuel cell to which the 
productivity of a plate with a rib is improved and the performance cannot fall easily due to 
prolonged use in view of the above-mentioned technical problem. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the solid-state 
macromolecule type fuel cell concerning this invention Press pinching of the cell which allotted 
the electrode to both sides of an electrolyte film is carried out by predetermined planar pressure 
with the rib of the plate with a rib of a couple. It is the solid-state macromolecule type fuel cell 
to which the humidification agent which humidifies the electrolyte film of a cell to the passage 
surrounded by the rib of one [ at least ] plate with a rib and the electrode of a cell circulates. 
The press pinching surface section in which the rib of the plate with a rib which forms the 
passage where the aforementioned humidification agent circulates presses the electrode of a cell 
by the aforementioned predetermined planar pressure, Or it does not carry out a press 
operation, it carries out that the water retention layer which has the non-pressing pinching 
surface section on which the press force in which it does not result acts, and absorbs and holds 
the aforementioned humidification agent on the front face except the aforementioned press 
pinching surface section to the aforementioned predetermined planar pressure is formed as the 
feature. 

[0011] Moreover, the aforementioned water retention layer is formed in the rib side of a plate 
with a rib at least, and it has the step in which the rib crowning of the plate with a rib concerned 
was dented partially, and is characterized by forming the aforementioned water retention layers 
successively to the step concerned. Furthermore, the plate with a rib of the aforementioned 
couple is arranged so that a mutual rib longitudinal direction may cross, and the aforementioned 
step is characterized by being prepared in parts other than the intersection of the rib crowning 
of a plate with both ribs. 

[0012] Furthermore, the aforementioned water retention layer is characterized by the bird 
clapper from the material containing an expanded graphite again. Moreover, the aforementioned 
water retention layer consists of a charge of an admixture of an expanded graphite and phenol 
resin, and the weight ratio of the phenol resin occupied in the charge of an admixture concerned 
is characterized by being 10% or less 1% or more. 

[0013] Moreover, the plate with a rib with which a water retention layer is formed is 
characterized by being resin mold goods, especially the resin mold goods which consist of resin 
mixture carbon material. Moreover, as a humidification agent, the produced water generated on 
the oxidizer pole can also be used. 
[0014] 
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[Embodiments of the Invention] Drawing 1 is the assembly drawing of the cell unit 1 00 which 
constitutes the solid-state macromolecule type fuel cell 1 (only henceforth "a fuel cell 1") 
concerning the gestalt of this operation. The cell 20 which the cell unit 100 allots the oxidizer 
pole 22 and a fuel electrode 23 to the one side side (drawing 1 upper surface side) of the 
rectangle-like frame 10 at the solid-state poly membrane 21, and becomes as shown in this view, 
The passage substrate 30 which has the plate 310 with an oxidizer pole side rib with which two 
or more rib 31 1 — was formed in parallel is inserted in, and it inserts in, and the plate 40 with a 
fuel-electrode side rib with which rib 401 — of plurality [ side / ( draw ing 1 inferior-surface-of- 
tongue side) ] on the other hand of a frame 10 was formed in parallel is crowded, and is 
constituted. Rib 401 — becomes the form which rib 311 — and the longitudinal direction cross 
at right angles, and crosses in the state where it was inserted in. In addition, in each drawing 
used for explanation of the gestalt of this operation, although eight the expedient tops, the ribs 
31 1, and ribs 401 of explanation are respectively drawn at a time, many ribs are usually formed 
more. Moreover, in drawing 1 , since a fuel electrode 23 is in the tooth-back side of the solid- 
state poly membrane 21, it is expressed as the dashed line. 

[0015] It is held where press pinching of the cell 20 is carried out on the passage substrate 30 
and the plate 40 with a fuel-electrode side rib, and the oxidizer pole side channel 312 is formed 
in adjoining rib 31 1 — and the space surrounded on the oxidizer pole 22, and the fuel-electrode 
side channel 400 is formed in the space surrounded by the adjoining rib 401 and the fuel 
electrode 23. Airflows in the direction shown in oxidizer pole side channel 312 — with the bold 
arrow of drawing 1 , fuel gas flows in the direction shown by the white arrow of drawing 1 , and 
power generation is made by fuel-electrode side channel 400 — in a cell 20. 
[0016] The reformed gas which makes a principal component the hydrogen which comes to 
reform hydrogen gas or natural gas, a propane, butane, a methanol, etc. as fuel gas can be used. 
A frame 10 receives a rectangle-like board, in the center section of the fuel gas circulation 
direction by the side of the one side (drawing 1 upper surface side) The notch 101 for inserting 
in an above-mentioned cell 20 and the above-mentioned passage substrate 30 is formed, on the 
other hand, to a side (drawing 1 inferior-surface-of-tongue side) The crevice 103 in which the 
plate 40 with a fuel-electrode side rib is inserted is formed, further in the center section of the 
notch 101 It is the configuration in which the aperture 102 was established so that the plate 40 
with a fuel-electrode side rib and a fuel electrode 23 can contact, and it is produced by carrying 
out injection molding of the plastic material. 

[0017] | moreover, the manifold of the couple for supplying the water (henceforth "humidification 
water") as a humidification agent of a solid-state poly membrane to the upper section to the fuel 
gas circulation direction of a frame 10 — the manifold of the couple for supplying a hole 1 1 1, a 
long hole 121, and fuel gas — the hole 112 and the long hole 122 are established The gas 
distribution substrate 12 to a long hole 122 with the water distribution substrate [ broader than 
the long hole 121 concerned ] 1 1 broader than the long hole 122 concerned is put on the long 
hole 121 through packing (un-illustrating), respectively, and 11b — is established by both the 
substrates 1 1 and 12 over the longitudinal direction in two or more pore 11a — and the position 
corresponding to aforementioned fuel-electrode side channel 400 — . therefore, a manifold — 
pore 11a — distributes the humidification water introduced through the hole 1 1 1 to each fuel- 
electrode side channel 400 — having — a manifold — the fuel gas introduced through the hole 
112 will be distributed to each fuel-electrode side channel 400 — by pore 11b — 
[0018] the manifold of the couple for on the other hand discharging unreacted fuel gas to the 
downstream to the fuel gas circulation direction of a frame 10 — the manifold of the couple for 
discharging a hole 1 1 3, a long hole 1 23, and humidification water — the hole 1 1 4 and the long 
hole 124 are established The well-known material 13 with the function which discharges gas 
alternatively, for example, the gas transparency substrate which consists of a water-repellent 
carbon paper, is put on the long hole 123 from fuel-electrode side channel 400 — , and while it 
absorbs water promptly and each channel retains uniformly the drainage from fuel-electrode side 
channel 400 — , in order to drain smoothly, the well-known material 1 4, for example, the water 
absorption base material which consists of felt of polyester, is put on the long hole 124. 
therefore, the unreacted fuel gas which has circulated fuel-electrode side channel 400 — a long 
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hole 123 — minding — the gas transparency substrate 13 — resulting — a manifold — the 
humidification water which was sent out to the hole 113 and has circulated fuel-electrode side 
channel 400 — a long hole 124 — minding — the water absorption base material 14 — resulting 

— a manifold — it is sent out to a hole 1 14 

[0019] The plate 310 with a rib inserts in, it is constituted [ the frame 300 is crowded, ], and, as 
for the passage substrate 30, the channel 302 for the frame 300 concerned consisting of plastic 
material in the configuration in which the aperture 303 was established in the monotonous 
rectangle-like center, and deriving the channel 301 and air for introducing air into a channel 312 
from a channel 312 to the field ( drawing J upper surface side) of an opposite side with the 
oxidizer pole 22 side is formed. 

[0020] In addition, a gasket 61 intervenes between a cell 20 and the passage substrate 30, and 
the gasket 62 intervenes between a cell 20 and a notch 101. The plate 40 with a fuel-electrode 
side rib is carrying out the shape of a rectangle of smallness size a little than a frame 10, and 
two or more ribs 401 are formed in parallel. This plate 40 with a fuel-electrode side rib consists 
of upper section 40b and downstream 40c which were installed from center-section 40a located 
in the center of the fuel gas circulation direction, and this center-section 40a, and the height of 
a rib 401 is highly set up rather than upper section 40b and downstream 40c in center-section 
40a. And high partial 401a of this rib 401 contacts the above-mentioned aperture 102 electrically 
with a fuel electrode 23 by **********. 

[0021] The solid-state poly membrane 21 is a thin film which consists of perfluorocarbon 
sulfonic acid. The oxidizer pole 22 and a fuel electrode 23 are the layers of the predetermined 
thickness made from platinum (Pt) support carbon, and adhesion molding is carried out with the 
hotpress in the center section of the solid-state poly membrane 21. The plate 40,310 with a rib 
processes and manufactures the charge of an admixture of thermosetting resin and carbon by 
compression forming. With the gestalt of this operation, it is comparatively cheaper than other 
resin material as thermosetting resin, and phenol resin excellent in acid resistance is used. 
Moreover, although it uses in order that carbon may give conductivity to a plate with a rib, a 
graphite and carbon black with comparatively high compressive strength are used for the kind in 
order to give intensity to the plate with a rib concerned. A graphite and carbon black may be 
used independently, and these two kinds may be mixed and they may be used. 
[0022] the mixing ratio of the carbon in a plate with a rib, and a resin — if it is easy to generate 
a chip and a nest and there are too many resins on the other hand, in case it is fabrication, when 
a rate (weight ratio) has too few resins — electrical conductivity — falling — a cell performance 

— falling — **** — in consideration of things, they could be carbon:80wt%/phenol resin:20wt% 
with the gestalt of this operation Moreover, as shown in drawing 2 (a), water retention layer 402a 
which absorbs and holds humidification water is formed in the rib side of the rib 401 of the plate 
40 with a rib which forms the channel 400 to which humidification water circulates. In addition, 
this view is a cross section which cut the plate 40 with a rib by the mid gear of the rib 31 1 of 
the plate 310 with a rib in the direction which intersects perpendicularly with the longitudinal 
direction of a rib 401 in the cell unit 100 of an assembly state. 

[0023] As described above, since the plate 40,310 with a rib is manufactured by compression 
forming, its mass-production nature is high and contributes it to the cost cut of the whole fuel 
cell. However, in order to pay ingredients to a mold and to fabricate in compression forming by 
heating, compression, and size enlargement, the front face will be finished precisely. Moreover, 
eye a precise hatchet and with this, although the front face comes to present water repellence, 
since water retention layer 402a is formed, about the plate 40 with a rib, water retention and gas 
permeability will be secured also for the graphite and carbon black which are mixed with a resin. 
[0024] In addition, in the above, although the plate 40,310 with a rib was manufactured by 
compression forming using thermosetting resin, you may manufacture by the injection-molding 
method mass-production nature is still higher, not only using this but using thermoplastics. Water 
retention layer 402a consists of phenol resin and an expanded graphite, and is formed in the 
front face of the plate 40 with a rib as follows. 

[0025] First, the front face of the water retention stratification schedule of the plate 40 with a 
rib obtained by compression molding is split-face-ized to suitable granularity with sandblasting. 
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Next, a web material (henceforth a "expanded-graphite sheet") with a thickness of 200 
micrometers it is thin from phenol resin and an expanded graphite is doubled with the 
configuration (area) of the water retention layer to form, and is cut in a suitable configuration. 
[0026] Arrange the expanded-graphite sheet which was cut and became a suitable size on the 
water retention layer formation schedule side of the plate 40 with a rib, it is made to fix by 
pressing the expanded-graphite sheet concerned, applying heat, and a water retention layer is 
formed. Drayying 3 is a graph which shows the experimental result performed in order to search 
for the optimal weight rate (wt%) of the phenol resin in the above-mentioned expanded-graphite 
sheet. 

[0027] Drawing 3 (a) is the result of changing the content of phenol resin and measuring the 
conductivity of the water concerned after making the expanded-graphite sheet of 2 be under 80 
degrees C and 1 50 cc water an area of 30cm for 500 hours. In the graph concerned, it is shown 
that there are many conductive impurities which are beginning to melt into water from an 
expanded-graphite sheet between above-mentioned being immersed, so that conductivity is high. 
Since the ion exchange capacity of a solid-state poly membrane will fall if many such impurities 
in water are contained, it is not desirable. 

[0028] Dravying 3 (b) is in the state which pressed the expanded-graphite sheet and fuel 
electrode after being 500-hour immersed [ which was used for the above-mentioned 
experiment ] by the pressure of 5 kgf/cm2, and shows the result which measured the contact 
resistance between both. Of course, the contact resistance concerned from a cell performance 
is so desirable that it is small. From the result shown in drawing 3 (a) and (b), as for the weight 
rate of the phenol resin in an expanded-graphite sheet, less than [ more than 1wt%10wt% ] is 
desirable, and it is 5wt% still more preferably from dra wing 3 (a), the form of this operation — an 
expanded-graphite sheet — the mixing ratio of an expanded graphite and phenol resin — the 
rate adopted the thing (expanded-graphite:95wt%/phenol resin:5wt%) Although an expanded 
graphite is the laminating crystalline of the hex-steel-like structure of a carbon atom like a 
graphite, the interlayer spacing is very large, and since the most is occupied by the expanded 
graphite as described above, the adopted expanded-graphite sheet has absorptivity and is 
suitable as a material which forms a water retention layer. 

[0029] As shown in ±ayyiQg_4 , two or more sheet laminating of the cell unit 100 constituted as 
mentioned above is carried out (this example 60 sheets), press pinching of the ends of the 
layered product concerned is carried out by the clamping plates 71 and 72 of a couple, and the 
fuel cell 1 is constituted. Bolting by the clamping plates 71 and 72 concerned is performed so 
that the planar pressure of the contact section between rib 401a of the plate 40 with a fuel- 
electrode side rib and the cell 20 in the intersection of the rib 31 1 of the plate 310 with an 
oxidizer pole side rib may become a predetermined value. Although the planar pressure 
concerned is so good that it is high in order to lessen contact resistance in the aforementioned 
contact section, if too not much high, the distributivity of fuel gas will be checked in cell 20 
portion of the aforementioned contact section, as a result a cell 20 will damage it. Then, the 
value of the planar pressure concerned is the range which a cell 20 does not damage, and is set 
as the highest possible value. Although the value of the planar pressure concerned changes for 
every model with sizes (power generation capacity) of a fuel cell etc., it is the thing of 2 power 
generation capacity 1500W and a reaction area of 100cm as shown in the form of this operation, 
for example, and is 20 kgf/cm2. 

[0030] the state where the laminating was carried out as mentioned above — the manifold of 
each cell unit 100 — it is open for free passage over the aforementioned whole layered product, 
and the hole 1 1 1,1 1 2,1 1 3,1 14 forms the internal manifold And at the time of operation, it installs 
so that the circulation way (oxidizer pole side channel 312) of air may be horizontally suitable, 
and air is sent into channel 301 — by the fan who does not illustrate. The sent-in air supplies 
oxygen to an oxidizer pole, circulating oxidizer pole side channel 312 — , and is discharged out of 
a cell from a channel 302. 

[0031] on the other hand — a manifold — humidification water supplies the internal manifold 
which consists of a hole 1 1 1 with predetermined water pressure from a pump 3 — having — a 
manifold — the hydrogen gas adjusted to the predetermined pressure through the regulator 5 
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from the hydrogen chemical cylinder 2 is supplied to the internal manifold which consists of a 
hole 1 12 The humidification water and hydrogen gas which were supplied are distributed to each 
cell unit 100, and as shown in drawing 5 , they are supplied to fuel-electrode side channel 400 — 
through the water distribution substrate 11 or the gas distribution substrate 12. In addition, 
drawing 5 (a) is the typical cross section which cut the cell unit 100 of an assembly state to the 
longitudinal direction of the rib 401 concerned so that the cross section of 401a portions of the 
rib 401 of the plate 40 with a fuel-electrode side rib might appear, and dravying 5 (b) is the 
typical cross section cut by the A-A line in this drawing (a). 

[0032] humidification of the solid-state poly membrane 21 was presented with some supplied 
humidification water, and the remainder mentioned above — as — a long hole 1 24 and the water 
absorption base material 14 — passing — a manifold — it consists of a hole 114 — internal 
manifold ** is carried out and it is discharged out of a cell moreover, while hydrogen gas 
circulated fuel-electrode side channel 400 — , the unreacted hydrogen gas which remained 
without offering and presenting power generation was mentioned above — as — a long hole 123 
and the gas transparency substrate 1 3 — passing — a manifold — it is discharged out of a cell 
through the internal manifold which consists of a hole 1 1 3 in addition, a manifold — from the 
internal manifold which consists of a hole 1 13, it is mixed with hydrogen gas and some steam is 
discharged 

[0033] The humidification water which returns to drawing 4 and is discharged from a fuel cell 1, 
and the water which the steam contained during exhaust air condensed are collected by the 
liberating tank 4, it is cooled with a condensator 7 and the collected water is again supplied to a 
fuel cell 1 from a pump 3. The pressure of the unreacted hydrogen discharged is adjusted so that 
the hydrogen utilization factor in a fuel cell 1 may serve as a predetermined value with a 
regulator 6. In addition, since hydrogen gas is discharged in the state where it dissociated with 
the water of a liquid, without going via a liberating tank 4, it collects as it is and it can also reuse 
the discharged hydrogen gas. 

[0034] Supposing the water retention layer as returned to drawing 2 (a) which is also the 
enlarged view of the B section in drawing 5 (b), for example, shown in this view is not prepared, 
in order that the front face of the plate 40 with a rib and a fuel electrode 23 may present water 
repellence, the humidification water supplied to the channel 400 flows out at a stretch, and 
moisturization of a solid-state poly membrane is seldom presented with it. On the other hand, 
since water retention layer 402a is prepared as shown in the plate 40 with a rib of the gestalt of 
this operation at drawin g 2 (a), and humidification water will be absorbed by the water retention 
layer 402a concerned and will be stayed there, the moistness of a solid-state poly membrane 
improves. 

[0035] Moreover, when the water retention layer is not prepared, if humidification water tends to 
become ball-like with the surface tension and the width of face or depth (depth) of a channel is 
narrowed, for the reason, water plugging will occur, it will plug up a channel and the case where 
the flow of fuel gas is checked will produce it. That is, if a channel is narrowed, although that the 
front face has water repellence will worsen drainage nature of water on the contrary, by 
preparing a water retention layer like the gestalt of this operation, the wettability of 
humidification water and a channel table side can become good, and can avoid such situations. 
[0036] By the way, the moistness of a solid-state poly membrane is well considered that it is 
desirable apparently to prepare a water retention layer from a viewpoint of the moistness 
concerned all over the side which faces the fuel electrode 23 of the plate 40 with a rib from a 
bird clapper by preparing a water retention layer, as described above. However, when it prepares 
in the whole surface, a cell performance will fall by prolonged use. When a water retention layer 
is prepared also in the field which contacts the whole surface 23 of the plate 40 with a rib, i.e., a 
fuel electrode, and presses the fuel electrode 23 concerned, it is because creep deformation 
arises gradually according to the bolting force generally according [ a material which is used for a 
water retention layer ] to eye an elasticity hatchet and the above-mentioned clamping plates 71 
and 72 like the expanded graphite of this example, and the planar pressure in the contact surface 
of the plate 40 with a rib and a fuel electrode 23 falls, consequently contact resistance increases 
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[0037] Then, with the gestalt of this operation, we are the front face of the side which counters 
the fuel electrode 23 of the plate 40 with a rib, and decided to prepare a water retention layer in 
the front face except the press side which contacts the fuel electrode 23 concerned and 
presses a fuel electrode 23. Although water retention layer 402a was prepared in the side of rib 
401a, you may make it prepare also in passage base 400a further like the example (for it to 
consider as "an example 2" hereafter.) shown not only in this but in dra wing 2 (b) in the example 
(for it to consider as "an example 1" hereafter.) shown in drawing 2 (a) (402b). In addition, 
drawing 2 (b) is the cross section which cut the cell unit 100 of an assembly state in the same 
position as the case of drawing 2 (a). 

[0038] Furthermore, the step partially dented in the crowning of rib 401a in the example 1 is 
prepared, and you may make it prepare water retention layer 402c also in the step concerned, as 
shown in drawing 6 (the example shown in drawing 6 is hereafter made into "an example 3".). In 
addition, drawing 6 is drawing on which upper section 40b and downstream 40c of the plate 40 
with a rib shown in drawi ng 1 were omitted, and only center-section 40a was drawn. 
[0039] Thus, in the example 3, by making it form successively to the step in which water 
retention layer 402a prepared in the rib side was prepared by the rib crowning, the humidification 
water absorbed by water retention layer 402a of the rib side will spread to a rib crowning, and 
the humidification nature of a solid-state poly membrane will improve further. Here, it is the 
meaning not only including the state "the water retention layers of the rib side are formed 
successively to the step", and where the water retention layer of the rib side and the water 
retention layer of a step are connected in one but the state where both the water retention 
layer is close and stands in a row even if both the water retention layer is prepared in another 
object. 

[0040] In addition, although all steps are formed in the example shown in drawi ng 6 so that it may 
be open for free passage from one side of a rib to the side of another side, it is not necessary to 
not necessarily make it open for free passage. Moreover, although the step is formed in the 
example shown in drawin g 6 by fixed width of face (length in alignment with the rib longitudinal 
direction) when making it open for free passage, it is not necessary to be necessarily fixed width 
of face. In this case, as for the minimum width of face Ta of a step, it is desirable that it is 
narrower than the width of face of the rib crowning of (contain when width of face is fixed), and 
the plate 310 ( drawing 1 ) with a rib. where the cell unit 100 is assembled by carrying out like 
this, no matter the rib 31 1 and step of the plate 310 with a rib may be in what physical 
relationship, the press force from a rib 31 1 can be supported in the rib crownings other than a 
step (of course, it comes out through a cell 20), and can protect the water retention layer 
prepared in the step concerned from the press force concerned 

[0041] Moreover, you may make it prepare a step in parts other than the intersection of the rib 
crowning of the plate 40,310 with both ribs, where the cell unit 100 is assembled. In this case, 
irrespective of extensive ** of the minimum width of face of a step, the press force from a rib 
31 1 can be supported in the rib crowning (intersection) in which the step is not surely formed, 
and can protect water retention layer 402c prepared in the step concerned from the press force 
concerned. The example 3 shown in d rawin g 6 shows this example. 

[0042] D rawin g 7 is in the state where the cell unit 100 was assembled, and is the cross section 
which cut the cell unit 100 concerned at the flat surface perpendicular to the base of the plate 
40 with a rib including the C-C line shown in drawing 6 . As shown in this view, since water 
retention layer 402c prepared in the step formed in the crowning of rib 401a will face the 
channel 312 of the other party's plate 310 with a rib, it does not receive the press force of a rib 
31 1 directly. Moreover, since the press force from a rib 31 1 will be received in the rib crowning 
in which the step is not formed in, namely, the water retention layer is not prepared, even if it 
uses it for a long period of time, the increase in the contact resistance by the press force 
concerned decreasing can be prevented. 

[0043] In addition, in order to secure the energization area of the plate 40 with a rib, and a fuel 
electrode 23, the thickness of water retention layer 402c is the same as the depth of a step, or 
what is larger a little than it is desirable. By making it somewhat large slightly, the degree of 
adhesion in the contact section of the water retention layer 402c and a fuel electrode 23 
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concerned becomes high, and the contact resistance in the contact section concerned will be 
stopped low. Even in this case, since the press force from the rib 31 1 of the plate 310 with a rib 
of the other party at the time of the assembly of a fuel cell 1 will be responded to in the rib 
crowning in which the water retention layer of the plate 40 with a rib is not prepared chiefly, 
even if it uses it for a long period of time, it can prevent the increase in the contact resistance 
by the press force concerned decreasing. 

[0044] Drawing 8 is a graph which shows the result which conducted the experiment which 
measures aging of average cell voltage using the thing and comparison cell which constituted the 
fuel cell 1 using the plate with a rib concerning examples 1-3. A comparison cell is a fuel cell 
which does not have a water retention layer, and others are the same composition as a fuel cell 
1 except for there being no water retention layer. In addition, in this experiment, the mixed gas 
(H2/N2=36/64) of hydrogen and nitrogen was used as fuel gas. Moreover, the operation 
conditions are as follows. 

[0045] Current density: 0.5 A/cm2 hydrogen utilization factor : 60% oxidizer utilization factor : 
15% reaction area: From 100cm 2 views, compared with a fuel cell 1 (examples 1-3), cross a 
comparison cell to the whole elapsed time, and understand it that cell voltage is low. Since the 
water retention layer is not prepared, this is considered because the wettability of a solid-state 
poly membrane is worse than a fuel cell 1 by the comparison cell. 

[0046] Moreover, by the comparison cell, it turns out that cell voltage is falling rapidly by three 
places. In order that, as for this, the passage (channel) front face of the humidification water of a 
comparison cell may present water repellence, the circulating water tends to become the shape 
of so-called ball. Therefore, in the part which water plugging tended to generate and water 
plugging generated, it thinks for cell voltage to fall temporarily until gaseous diffusion nature falls 
and the water plugging concerned is solved. On the other hand, since the water retention layer is 
prepared in the passage front face of the humidification water of a fuel cell 1, as described 
above, a bird clapper does not have water in the shape of a ball, and it is thought that it is hard 
to generate water plugging. 

[0047] Furthermore, drawing 8 shows that an example 3 has high cell voltage a little as compared 
with examples 1 and 2 among examples 1-3. This is considered to be because for the part of the 
water retention layer prepared in the step of a rib crowning and the humidification nature of a 
solid-state poly membrane to be good. As mentioned above, although the solid-state 
macromolecule type fuel cell of this invention has been explained based on the gestalt of 
operation, of course, it is not restricted to the gestalt of the above-mentioned implementation, 
for example, this invention may perform it as follows. 

(1) Although the gestalt of the above-mentioned implementation showed the example of the 
internal humidification method which sends the water as fuel gas and a humidification agent into 
the channel by the side of a fuel electrode, this invention is applied also in the external 
humidification method sent in after humidifying fuel gas with a humidifier. 

(2) Although the humidification agent was sent only into the channel by the side of a fuel 
electrode, you may make it send a humidification agent into the channel by the side of an 
oxidizer pole, and may make it send a humidification agent into both channels further with the 
gestalt of the above-mentioned implementation. 

[0048] Moreover, you may make it form a water retention layer also in the plate with a rib of the 
side which does not send in a humidification agent. That is, if the gestalt of the above-mentioned 
implementation is told to an example, you may make it form a water retention layer in a plate 
with an oxidizer pole side rib. By doing in this way, the generation water generated by the 
oxidizer pole side will also be held in this water retention layer, the wettability of a solid-state 
poly membrane increases and improvement in a cell performance is achieved further. In addition, 
the mode of the water retention layer formed in the plate with a rib of the side which does not 
send in a humidification agent is the same as that of the water retention layer of the plate with a 
rib of the side which sends in the humidification agent explained with the gestalt of the above- 
mentioned implementation. 

(3) this invention cannot be overemphasized by that it can apply also to the fuel cell using the 
plate with which the rib was formed in the both sides although the plate with which the rib was 
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formed in one side was used with the gestalt of the above-mentioned implementation. That is, 

you may be a fuel cell using the plate with a rib which formed the plate with a rib by the side of a 

fuel electrode, and the plate with a rib by the side of an oxidizer pole in one. 

(4) Although the plate with a rib was formed with the mixture of carbon and a resin, you may 

make it produce with extruding, die casting, etc. with the gestalt of the above-mentioned 

implementation using a metallic material. 

[0049] 

[Effect of the Invention] As explained above, since the solid-state macromolecule type fuel cell 
concerning this invention can use the plate with a rib concerned as resin mold goods with which 
the front face presents water repellence, its productivity of the plate with a rib concerned 
improves on the relation in which the water retention layer which absorbs and holds a 
humidification agent to the rib of the plate with a rib with which a humidification agent circulates 
is formed. Furthermore, since the water retention layer which generally serves as elasticity since 
it is formed in the front face except the press pinching surface section which presses the 
electrode of a cell by predetermined planar pressure stops easily being able to carry out the 
compression set by the aforementioned press, it is lost that the aforementioned predetermined 
planar pressure falls of a water retention layer. Consequently, since the contact resistance of a 
plate with a rib and the electrode of a cell can be stabilized, the performance of the solid-state 
macromolecule type fuel cell concerned stops being able to fall easily also due to prolonged use. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the assembly drawing of the cell unit which constitutes the solid-state 
macromolecule type fuel cell concerning the gestalt of operation. 

[Drawing 2] (a) is the cross section of an example of the above-mentioned cell unit, (b) is the 
cross section of an example of the above-mentioned cell unit. 

[Drawing 3] (a) is a graph which shows the experimental result for searching for the optimal 
weight rate of the phenol resin in the expanded-graphite sheet used as a water retention layer, 
(b) is a graph which shows the experimental result for searching for the optimal weight rate of 
the phenol resin in the expanded-graphite sheet used as a water retention layer. 
[Drawing 4] It is the perspective diagram showing the overall composition and operation 
operation of the above-mentioned solid-state macromolecule type fuel cell. 
[Drawing 5] It is the ** type view showing operation operation of the above-mentioned solid- 
state macromolecule type fuel cell. 

[Drawing 6] It is the perspective diagram of the center section of the plate with a fuel-electrode 
side rib of the above-mentioned solid-state macromolecule type fuel cell. 

[Draw ing 7] It is the cross section of an example of the cell unit of the above-mentioned solid- 
state macromolecule type fuel cell. 

[Drawing 8] It is drawing showing the experimental result which investigated the cell change-of- 

potential property over the operation time of the above-mentioned solid-state macromolecule 

type fuel cell and a comparison cell. 

[Description of Notations] 

1 Solid-state Macromolecule Type Fuel Cell 

20 Cell 

21 Solid-state Poly Membrane 

22 Oxidizer Pole 

23 Fuel Electrode 

40 Plate with Fuel-Electrode Side Rib 

100 Cell Unit 

101 Notch 

310 Plate with Oxidizer Pole Side Rib 

311 Rib 

312 Oxidizer Pole Side Channel 
400 Fuel-Electrode Side Channel 
401a Rib 

402a Water retention layer 
402c Water retention layer 



[Translation done.] 
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M-T-5<fc5f'^-5^, 'J7*#7*l/- M 0 {CO^Ttt. 
M14 0 2 a**»J5S$nT^*fc«>, #7KttS.^X 

z 1 1 & s . 

[0 0 2 4] &i5, ±JBTH U7*tt7°l/-F4 0, 3 
WWfiK«S^<fcoTSf^LT 5 b«tli 0 4£tKJ1 4 0 2 a 

[0 0 2 5] %t. EE^^fC«fc0fte.nfc'jy#^^ 

- h 4 0©«*Jlffi5j&i^©3tM£-y-> h*y^X Hc<k 

& 1 &&&tft*>t<£2>m&2 0 0 moi©->— («T> 
[0 0 2 6] W»f3ftBS&;*#SCfcr3 

- h * u ^#^u— h 4 o <DU*mM&L?feffi ±\zmm 

(wt%) £#«64fc»fcfffc^fcfOfte*£ift-r4'7 
7t*5„ 

[0 0 2 7] 0 3 (a) fi, 3 Ocm2cD)ig3a^^S-> 
-hS:80 < C. 1 5 Occ©tMc 5 0 0B#WiS^$-&fc^ 
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[0 0 2 8] 03 (b) H, ±8B©**K:flitrVfc5 0 0 
P3flBJ8*»©*!BJSM&->- h £ 5 kgf/cm2© 

tt^SH8ff*Ll>. 0 3 (a) , (b) K^-f^H 

a» 6 . »&mm >—h\z&vz>7x.y -jimmommm 

&\Z, lwt%RJtl Owt%£AT*WSL<, S3 (a) 

KBIMM&S'-Hc, »»IM&i::7x>'--;MlfIB£© 
jg^Jfc***. Sg3SH^ : 9 5wtX/7x/-;P»K : 5 

KT©AAffl#*ifi©llJIISftfl:T*aa», ^©hubbi 

•So 

[0 0 2 9] I^lilll 04fC^-r«t3tC, ±83© 

i5£i*3nfttjn=y h i o o**M»tt«san 

7 1, 7 2Tf»flE«E»$nT*riEStlTl»*. 

*7 1 . 7 2 J: tttfSfil'J :/tt?V- h 

4 0 ©U ^4 0 1 a ^RfcfflSttU :/#7V- h 3 1 0 

©u 7*3 1 1 <D3&mtz&tt&izju2 o t©w©»«as 

^@«t^7it, a&*Oift-r^S<!:Hfifda«!a5©-b;U2 0 35 

;V-2 0d^JgUTb*5. -e^lT, ^MMJE©ffltt, -fe 
;l/2 O^jSL^^Hl?, T#afc*ttJft^fflfc:K3eS 
ft£. I3ftsi£©tttt. *»«»©;*#;* (fglME*) 

**©»8tej*?\fc'5fc, '58***1 5 0 0W, 
fill 0 0 cm2c7)fc©-e, 2 0kgf/cm2TS5. 

[0 0 3 0] ±E©«fc'5K:aJi$nfctt!n?, 

-•yhl0 0©-7Z*-Jl/^Llll, 112, 11 
3, 1 14H f«fE««#:£#:Kj^T^ii£tt, 

«©«E3B (*ftJWffflj^r^;P3 i 2) 

|fi]< cfcptcSSBt, 0:*±&t^7y >fcJ:oT> 

)i>3 o i-tcfi»*aoatr. i£o cam^s^te, ft 
<bads«w^+*^3 1 2-^^au^^e,ft^jiitre 

•5. 

[0031] -?-*-;pf?li i i*»sfcsrtaB 



;Ph*fCtt. 7kmJ3Xtf >^ 2^61/^3.1/-^ 5 £;ft± 

0 5 (c^-ri 5 tc, *#sesisi ixiw 
GW&sn*. 05 (a) a, ffiiiJRigc-fe;^- 

«y M 0 0 <£, Ji*Wffl'J U 7f* h- 4 0 © U 74 0 

104 0 1 a|i»08fIi«gn4J:5(: < SKU^4 0 
l©***fafcWWL&«aW£»rSBn?fc»3, 0 5 
(b) tt, (a) JCtJliT, A-A^T-WISrLfcH 

[0032] flttesnfcinfi*©— Wtt, BttS^Bt 
2 l©}JDSK#t$n> SOU, fl&SBL&.fcSl::, fi?Ll 
2 4. ©*gfcfl4£j§©U V-^-;PF?Ll 14#> 

S8*fc#3n. «$n?"f;:»o &*£*&©#* 
mraiLfc<t-5ic, «?Li23, *xsj§aisi 

3£ffiiau v-jfr— ;pk?L1 l 3*^ai*iS7r* 
[0 0 3 3] 14CI0, 5 gftH£ft*ini 

4T~mw.zn, 0iR^nfc*«, ?hjjs§7-z?)$sj$ 

[0 0 3 4] 05 (b) t*ttSBgP©ig^:01?t)*S 
0 2 (a) \zm V . ^Jx.«« *HC*TJ:"5)tt«*Ji*« 
RttSnTH&Httntf. U^^U— h 4 0Rtf#$ 
^fS2 3©^Stt^*tt^M-r*fc:©> ft^HOO 

mm<DV7ttZfl>-b4 OfCtt, 02 (a) {C^-TJ;5 
C»*I4 0 2 a^tte.nT^5fcfe, iDS*«^K 
«tKB4 0 2 afcKJRSn-tClT^a-rSClii:*:*© 

t> Hflc»*H t K©«stt*«i«a±sn*. 
tt^©SE?i* k «fc t> BEttfcft b < , v ^;p©« 

X«*ff^ (JSS) ■€■©&»&, *IS* 
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[0036] ±mLrz£?\z&7kmzmftz> 

«Stt©iL£7^Wu iJ^l/-h4 0©M2 3 

l/-K4 0®m BP'S. Mi2 3i|»U 

KtfcR&fctf), ±fe*$tt« 7 1 , 7 2(Cj;^|«#lt^tC 
J;oTi^l;i7U-ywtD, U^#yi/-h4 0 

[0 0 3 7] tZ.T\ *3liS©PffiTH U^ttTV- 
h4 0©»fffi2 StC^f^-rsdijO^ST^oT^ 
$*MS2 3i»fttLlM2 3 £jf ffi-<r&i«P]£B£|&< 
*ffitC«7KB : £^ttSCi:<tLfc©T$.-5 0 02 (a) 
tC^-T^iJ 0£TF. r^jg^ij i j if*. ) T'tt, U74 
0 1 aCD<HiJSK-&7kJ14 0 2 a £s2tt7c^\ ^niCES"-, 

r. 02 (b) tc^-r^tj mT. r^^j2j t-r 

-5o ) <D£.o\Z. o?tSSj£®4 0 0 attt>88:W£ 

<fc-5 tLTfeiH (4 0 2 b) „ fti5, 02 (b) te, 
a^ICt^ar-yMOOS:, 02 (a) ©«•&,*: 

m c&m-cmm l b 0t- & •& . 

[0 0 3 8] $ e>(C, mggij 1 tC&t^TU 7*4 0 1 a CD 
MS*fcg|$#WKH^caa*£ 0 6 ic^-T J; 5 (c. 
^M^lCt)^7KJi4 0 2 c &m-fZ>£5\ZLT$>£^ 

(J^T. 0 6(C^T0iJ^ r^JS0iJ3j irlTSo ) o & 

0 6tt. muzm-ruyny^-h 4 0(D±m.m4 

0 bWTSa!4 0 c £«B#U <*>*HU 0 a©<^£i8 

[0039] z\<D&o \zmmm 3 u ^tJE^Ktt 
^tifc«*fi4 0 2 a*vy'm&\zm-tt>nfz®ffii£~v 

a^S-fr^>z:<t(Cd;0. U ^{|i]H(Offi7K« 4 0 2 at« 

n u 7mffi<Dfc7kmt®ffi<D&*mttf--fcm\z-3tz 

T I > T =£> ffi ffi * * ifl SB S* V T a -3 T -5 « ffi £ fe ^ tr 
[0 0 4 0] ftiJ, 0 6 fC^I" ©SBH^T, U 

SS» 0 6 IC^T^JTH — 5£©ifl CJ7*g 

Tatt («a*-:£©»£t>$«>) , 'J7#yi/-h3 1 



0 (0 1) OU-7M»©«J:0t)ijlE^-lt*t»*UK 
fcttffiT. U^yi/- h- 3 1 0OU^3 1 1 <hg:gPi: 

[0041] -tju:x-y h 1 0 oauflirrsftfc 

«ffiT> MV^H^U— 1-4 0, 3 1 OO'jyjI^CD^ 

%&&>nv>ffim\zmm&mvz><ii5\zLx>b£i,\ :o 
aa"o«/h«oi£jRk:^t>6-r, u^3i 

n>t«*ji4 0 2 c^siM^esmut^ 

[0 0 4 2] 17 11 -k)l=L-y b 1 0 0**ffliT?.n 
fctt^T, Sit;Pa- h 1 0 0 £06 (c^-rc-c 
»££*U h 4 0 ©JftfflKSitfcTiBT'JWr 

L/c»fS0T*-5o *0(C^TJ:5IC, U> r 40 1a(75 
M»(:»fiS3ftfcSf» , :RW6nfcfi*i4 o 2 c H 
ffitto U -fti-?\/— V 3 1 0 312 "rffi-T 

^dii^c-scoT, U:/3 1 i©ifffi;"j£ifiS-3W-*"i 

[0 0 4 3] fcU, U7 r #^7'U'-h4 0 <t^@2 3 
i:©am®»£HI«-r^feJ6> ffi*l40 2 cOf*. 

"f ^L^&Mr-r-S^iiT, ^R#tK«4 0 2 c 
tl»i2 3 4:©S-tt!»T©«#flE*«iiJ<ft:0. iiMig 
<HS»C*W-*S-ftll"^t*»flS<«l*6n*Jli:fcft:*. d 
©»-&Tfe, fiR^f«% 1 ©fflSETB#tc:*3'-t-5ffl^© U 

h 3 1 0©U^3 1 1*^©J*PEE*«, 
•JWl/-h4 0 ©«*II^'j-e>tlTV^«C^ U ^11 

»ffi**««^-r* ^ t\z£z>mMt&tti<Dmto$ : p}±-fz> 

[0 0 4 4] 0811 USS^J 1 ~ 3 \Z%Z U 
T. *F^-fe;i/«JE©igH$^t©^£fT5il^£Lfc«S 

WXtLT, 7K^<i:^^i©g-&^X (H 2 /N 2 = 36 

/64) mtz. t¥m&mt. aToioTi. 

[0 0 4 5] : 0. 5A/cm2 

TK^fiJffl^* : 6 0 % 
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mtmmmm •. 1 5 % 

KlfcWW. : 10 0 cm 2 

#Ha>&, it^mm\mmmm i (i&ksw i ~ 3 > tit 
^■5. ins, it&nmz\z, &fcm&m-}<E>nT^t£ 

[0 0 4 6] j±fett}toT«. =d-»fT-fe;i/«ffia* 

^(cfgTbT^^^i^^-5„ cntt, J£&«?&© 

o u-^-r < . o LrcmffiTizx 

©T* ±EUfc± 3 fc##3EttKft*C *« 
[0 0 4 7] 08j5>5, HSS0tJl~3©f*IT 

tt. £%09 3 ^Hififisj i , 2tJt«LT, e^F-fe;p«£E 
&*«©#, HfM^^it«DinStt#A<fcoTV»*& 

it t» & tr^ss jp s^jt tc * n t fe mm £ n * . 

(2) ±K*SS©^<iT«. asftSWO^^^fc^K: 
SciP§SiJ£i£D>iif£5KLT*>cfc<« £ £> KtePOTi© 

[0048] Jwsiwsaioiis&irifflou^fd-* 

^l/-H:*)§7KISMt5J:5lcLTt)J;K BP 
(DMmtm IB U $ 6 K:«»tt«©|^±*tBI 6 ft -5 . 

*ns^j^jl0jAS^^ffii|©uy#^^u- hiztd 

(3) ±$mM<DMMT°iZ, V7HfiKM\zmi&2ti1f7 

BtffcS!l«fl!j© 'J ^#^1/- h££—#WCJBj5jtL&'J:7 
ft 7° U - h ft ffl VifcjJR o T t> a» * t> fc 



(4) ±E*JfiCD»Jl7?tt» U^#^l/-h$, 
[0 0 4 9] 

[%^©aim] K±lftWL.fc«t'5fc, #36IBK:«*H# 

h<DV7\zmmmz&)&^T&mirz>&7itmi>wi8.2n 

ftM-T^J;5^mSt^D a p<h-r^.i<h^-C^-5©T\ US 

ftl^<*ffitc^^$tiTl^©T. — «S:fi<jl;:$fcH«i:&.5 
«7Kg^SfrfBffffi(C<t Z&ffi&B* VlZ< < tji2><D-C\ 

U U- h t-t;KO«li4:OSSftl[ttcfitS5feje$-&a 

»^S!^S«l©tt^<£TLfc< <^S„ 
[0M©fBWcCl5iBJ] 

[01] *Jfi©^Sit#SH#:igi»^t!S*f«mftS^ 

[1212] (a) _h|B-lr;U^--<y h©— 0tJ©»fffi|2|T 
a5^.„ (b) «, ±E-fe;i/a- y h©— ^J©ifS0Tab 
S„ 

[03] (a) tt, «*JBi^S»»ll»5'-ht*tt 
&3k$:^-f£f7y-V$>Z>. (b) «, #*Si7i£-58g?g 

H^~>- h (CiJttS 7x7 -;ws&©«ii^a»»j^ft 

5(<*Sfcae)©II^IS^**T^5 7T^-5„ 

[04] ±&m&mftTMmnnm<D3:fcmteffimx.zf 

[0 5] iEH^tt^SiaS^jtecojKBlftfPSS-r* 

[0 6 ] ±S2H#:iS;^T^Ef4««i©^^1i{|iJ U y#7° 

[0 7] iEH^K^aUKW^fto-fe^a-y h©- 
0"J©ffM0T-fe-5o 
[08] ±BH#»fl^S*»«»£tttt*Jl!!£©«<E 

•T0Ta&-5. 

1 H^iS»^^MS^«* 

2 0 ir;i/ 
2 1 

2 2 ^{liSiJ® 
2 3 MS^f« 

4 0 IBSWSffll'jy^^U-h 
10 0 ±)lz--y h 
1 0 1 

3 1 0 SHtftjSffl'j u t*# yu-h 
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3 11 ij r? 

3 1 2 mcmm***)\, 
400 mMmf>**)\, 



[01] 




4 0 1a Uy 
4 0 2a «*Ji 
4 0 2 c ffi#JI 



[0 2] 

„310 
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